Nature of taurodehydrocholic acid uptake in rat hepatocytes.
We studied uptake into isolated rat hepatocytes of the bile acid analogue taurodehydrocholate (TDHC) over a concentration range of 2.5-4,000 microM. Uptake was mainly by a saturable sodium-dependent process with a Km of approximately 50 microM and a Vmax of 0.036 nmol.s-1.mg protein-1. A lesser sodium-independent process was evident but was linear in the range studied. Both processes were inhibited by incubation at 37 degrees C under nitrogen in the presence of 3 mM sodium cyanide or by incubation at 0 degrees C. A single transport site was suggested by the Eadie-Hofstee plot of TDHC uptake from 2.5 to 750 microM. TDHC was a weak competitive inhibitor of taurocholic acid (TCA) uptake (Ki = 236 microM) but was not itself taken up by the TCA transport site. TCA exhibited moderately potent mixed inhibition of TDHC uptake. Uptake of both compounds was strongly inhibited by bromosulfophthalein (BSP) and Rose Bengal, whereas 0.5 mM alanine uptake was not affected. BSP exhibited a complex pattern of inhibition of TDHC uptake: mixed partial inhibition. Degree of inhibition of both TDHC and TCA uptake did not increase as BSP concentrations were increased from 50 to 100 microM. BSP did not exert its inhibitory effects by alteration of membrane potential or sodium gradients; 50 microM BSP changed membrane potential less than 10% and sodium gradient not at all. The data indicate that despite close structural analogy between TDHC and TCA, the two compounds are taken up by different sodium-dependent mechanisms. Nonetheless, the similar qualitative and quantitative effects of BSP on their uptakes suggests the mechanisms are related.